
 

An Approach for Accessing Linked 
Open Data for Data Mining Purposes 

Andreas Nolle, German Nemirovski 
Albstadt-Sigmaringen University 
nolle, nemirovskij@hs-albsig.de 

Abstract 

In the recent time the amount of semantic data publicly available online 
grows continuously. This data is a valuable source of information that can be 
inferred by means of different technologies. Apart of reasoning on data 
semantics classical OLAP or probabilistic data mining techniques can be 
applied for pattern recognition, prediction or clustering. However the 
conversion of linked (open) data basically stored as RDF triples to data 
structures appropriate for data mining, such as propositional representations or 
flat tables, appears to be a challenging task. In this paper we propose an 
approach addressing this task. The approach has been implemented in form of 
an operator for the RapidMiner software, a data mining environment widely 
used in the industry and research. 

 
 

1 Introduction 

The idea to close the gap between two technologies for data analysis, like ontology 
based inference on the one hand and data mining on the other hand, wins interest of 
scientists increasingly. While the statistical methods comprised under the umbrella 
term “data mining” are known since decades, the birth of so called semantic 
technologies embracing ontology-based knowledge representation and inference is 
connected with the paper of T. Gruber [1]. This paper was published in 1995 and 
introduces the term ontology in the knowledge representation context related to 
engineering sciences. 

One year later Fayyad et al. [2] brought both terms together. However, 
ontologies are only mentioned in the concluding part of this paper as a perspective 
technology “allowing the use of prior human knowledge about the underlying 



 

process by the KDD1 system“. One of the first attempts to integrate ontology-based 
knowledge representation into the data mining process has been presented two 
years later by Simeon and Maher [3]. In their application case an ontology provided 
“context, structure and relationships for representation and integration of 
discovered patterns” identified in multimedia data related do the domain of building 
design. 

In the recent time the interdisciplinary research on the edge of data mining and 
ontology-based inference has been progressing significantly. One of the reasons for 
this progress is doubtless substantial growth of the Linked Open Data cloud [4]. 
This data is basically stored in RDF format and accessible over numerous SPARQL 
end points. In this connection a challenging task is to query the RDF data and to 
convert it to structures and formats which can be processed by data mining tools. 
The approach described in this paper is addressing this task. In particular it targets 
the retrieval and integration of RDF data into the processes designed using 
RapidMiner, a data mining environment widely used in the industry and research. 

The paper is structured as following: In the section 2 it gives an overview of 
approaches related to the proposed one. Section 3 contains the technical description 
of the work done. Finally the section 4 describes conclusions and new challenges 
related to the preprocessing of RDF data for data mining purposes. 
 

2 Related Work 

In spite of the high interest of the scientific community and strong demand in 
various application domains, currently there exist not many practically applicable 
approaches targeting querying of RDF data sources and transforming query answers 
into formats required by data mining processes, e.g. by RapidMiner processes. 

One of these approaches, RMonto [5, 6, 7], is an extension for RapidMiner. 
RMonto facilitates accessing semantic data and its further processing using 
machine learning algorithms. Since the data isn’t transformed into the internal data 
format of RapidMiner this approach is more similar to semantic data mining. Due 
to differences in data formats numerous data mining operators available in 
RapidMiner cannot be combined with RMonto. Therefore the existing operators 
have to be adapted or new operators have to be developed in order to facilitate 
sophisticated data mining processes basing on RMonto, which is a significant 
limitation of the approach. 

Another approach called rapidminer-semweb has been developed by Khan et al. 
[8, 9]. The implementation in form of a RapidMiner operator is available online. 

                                                           
1 KDD stands for Knowledge Discovery in Databases that is a comprehensive 

process comprising apart of data mining, selection and transformation of data as 
well as interpretation of analysis results. Though, in the recent time terms KDD and 
data mining in colloquial language are often used as synonyms. 
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